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Sharp shipped merchandise worth X% during October 1986--June
1987 (table G-61). Of the total shipments, * % % percent were export
shipments. Foreign share of purchased inputs received * * %
was *** percent during partial-year 1987.
Tables G-62 and G-63.give separate data on TV's and microwaves.

Table G-61
Sharp Manufacturing Co. of America, (subzone 77A): Selected data on total FTZ
operations, 1983-86 and October 1986--June 1987

October 1986-

Item : 1985 1/ 1986 June 1987
Shipments:

Domestic (1,000 dollars)............... Xk xkk *xk

Exports (1,000 dollars)................ fadalall fadidal fadaded

Total.......... T N *khk *kk kK

Total employment................ .. ... ... fakatal xRk *KX
Production and related workers........... Xk X *kk X%k
Hours worked by production workers

(1,000 hoUrS) ... i vttt itnen i e eeennas X%k *xX K ket

Share of total value of purchased inputs
received of--
Domestic content (percent)............. fateds]
Foreign content (percent).............. aatsd

Kk XXXk
kK Xk

1/ Subzone operations began in December 1984.
2/ Not available.

Source: Compiled from data submitted in response to questionnaires of the
International Trade Commission.

Hawaiian Flour Mills, Inc. (subzone 9B)

Hawaiian Flour Mills, Inc., of Honolulu, HI, is a subsidiary of the Kerr
Pacific Corp. of Portland, OR. The mill began operation at its current
location in August 1964, and began operating in the subzone in January 1986.
The grantee for the zone is the State of Hawaii, and Honolulu is the customs
port of entry for the subzone.

Manufacturing at the mill entailed the milling of grain and the
production of bakery mixes from domestically produced flour and other imported
and domestic bakery mix ingredients. The mill exported to Asia and the South
Pacific islands. The major benefit from the subzone was derived from the
avoidance of the use of drawback on exports.

Total shipments increased during 1986 through partial-year 1987 from
Fokx to *xx (table G-64). * * %X shipments were * % *

Foreign share of purchased inputs received * * x percent.
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Table G-62 . .
Sharp Masnufacturing Co. of America, (subzone 77A): Selected data on
television FTZ operations, 1983-86 and October 1986-June 1987

October 1986-

. 1tem 1985 1/ 1986 June 1987
Shipments: )
Domestic (number)..... . Gl Kk RAK
Exports (number)........ Cereecteraseans KKK faladel : fataded
TotBl. . vvivivieiorrnnnscsoassoianass XKK RN KRR
Shipments: .
Domestic (1,000 dollars)....c.c0vvun. . KKK - xRX AAK
Exports (1,000 dollars).....ccoccp0uo.. XX i ARR
Total....... Ceerieraenanes B i 1] bt ]
Production and related workers........... X&X KRX ARR
Hours worked by productlon wockers ) .
(1,000 hours)..........c..... N kXK - ARR

Share of “total value of purchased inputs
received of--
Domestic content (percent)............. Xk& ] RRX i
Foreign content (percent).............. XXX XX ARK '

1/ Subzone operations began in Decembet 1984.
2/ Not available.

Source: Compiled from data submitted in response to questlonnalreo of the
U.S. Intenational Trade Commission.

Table G-63 .
Sharp Manufacturing Co. of Ametlca. (subzone 77A): Selected data on microwave
FTZ operations, 1983-86 and October 1986-June 1987

October 1986~

1ltem : 1985 1/ - 1986 June 1987
Shipments: ' v
Domestic (number)..... Ceecreaen e R i T ORRX RRK
Exports (number).......cccoveteeesrnses XRK KRR ]
Total.. ... vverrecincansnosnsassess KRX KAk - RAK
Shipments: )
Domestic (1,000 dollars)....... ...... A e AAK RAK
Exports (1,000 dollars) tevesrenesanans fadatel kkk RRK
Total. [ A el TRRR ' RAR
Productlon and related workers......... I el *kk kAR
Hours worked by production workers ' ‘
(1,000 hours) ... .ocoevvvtncnenseeas e KRR xkk RRK

Share of total value of purchased inputs
received of-- ‘
Domestic content (percent)........... e. KRR KR A&k
Foreign content (percent).............. XXk Rk RAK

1/ Subzone operations began in December 1984.
2/ Not available.

. Source: Compiled from data submitted in response to questlonnalrea of the
U.S. Intenational Trade Commxsslon
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Table G-64
Hawaiian Flour Mills, Inc. (subzone 9B): Selected data on total FTZ
operations, 1983-86 and October 1986-June 1987

October
1986-June
Item . 1983 1984 1985 1986 1/ 1987
Shipments: o
Domestic (1,000 dollars).............. kk o dkk kkk | dokk fadats]
Exports (1, 000 dollars) ............... XAk kkk fadalal fadadal fadated
Total............couunn e e XKk KKk kkx KKk et
Total employment........cvivvvevevnns ce.  KAX Fokok fatadad Xk X fadatal
Production and related workers .......... dokk ok kkk o kkk ot
Hours worked by production workers
(1,000 hours)......vovvivrvnvroononens xkX ot *Hok *kok *kk
Share of total value of purchased inputs
received of-- )
Domestic content (percent)............ Kkk KKk kkk XKk et
Foreign content (percent)............. KRk KKk Kkx o kKk Ckkk

1/ Subzone operations began in January 1986.

2/ No data provided for these periods as the Commmission only asked for
employment data for the nonsubzone periods.

3/ Not available.

Source: Complled from data submltted in response to questionnaires of the
U.S. Intenational Trade Commission.

Xerox Corp. (subzone 23A)

The Grantee of Xerox Corp.'s plant in Webster, NY, is the county of
Erie. The subzone operations that began in August 1984 (limited to the
manufacturing of plain copier equipment), consisted of assembling imported and
domestic component parts into complete office copying machines and laser
printers. In response to the Commissions' questionnaire, Xerox stated that
duty savings from inverted tariffs and tariff deferrals were the major
benefits derived from the FTZ program. Total shipments of finished products,

as shown in table G-65, * X % during 1985 and 1986, * * x
exports as a share of total shipments * * % to *** percent during October
1986-June 1987, from *** percent in 1984. . % * X were the leading
countries supplying parts and components for production operations. Foreign
share of purchased inputs received * * x . from *%*%* percent in 1984 to

*%*%* percent in 1986, and then * * % during October 1986-June 1987 to

*%*% percent. Total employment * * % percent during October 1986-

June 1987, compared with employment in 1984.

Greater Buffalo Press, Inc. (GBP) (subzone 23B)

GBP of Buffalo, NY, has been operating at its Sheridan, NY, subzone since
August 1986. The grantee for the zone is the County of Erie, and the customs
port of entry for the site is Buffalo, NY.



Table G-65
Xerox Corp. (subzone 23A): Selected data on total FTZ operations, 1983-86 and

October 1986-June 1987

October 1986-

Item 1983 1984 1/ 1985 1986 June 1987
Shipments:

Domestic (1,000 dollars).., %% *kk xkK *%X KKK

Exports (1,000 dollars)... %X Yekok - kKK XKk KK

Total .............c.c... fatats] XXX *kX Xk % Tk

Total employment............ Fkok Fokk KKKk *kk KKk
Production and related

wWorkers.....oovvevevnnnnnn *kX XXk *okok Xk L33
Hours worked by production

workers (1,000 hours)..... xxk Fkk *xk *kk T K

Share of total value of pur-
chased inputs received
of—
Domestic content
(percent)............... Kk X%k XKk et KX

Foreign content
(percent)............... fatat ] XKk *okk xk% xRk

i/'Subzone operations began in August 1984.
2/ No data provided for 1983 as the Commission only asked for employment data for
the nonsubzone periods.

Source: Compiled from data submitted 'in response to questionnaires of the U.S.
Intenational Trade Commission.

Within the subzone, printing inks were manufactured for GBP use from
domestic and foreign raw materials. GBP used imported dry pigments and the
balance of the manufacturing material was of domestic origin.

The major benefit from zone operations was the duty savings on imported
chemicals through the inverted tariff structure. According to GBP, it will
begin manufacturing pigment within the zone using savings obtained through
current zone operations. This will lead to reductions in pigment imports as
GBP becomes an internationally competitive manufacturer. Without the subzone
grant, GBP alleged it would have located its facility in Canada.

To satisfy the National Association of Printing Ink Manufacturers'
objections, GBP agreed not to use the inverted tariff privileges when selling
ink to a nonaffiliated company. The grant also restricts use of these
privileges after 21 million pounds of ink have been sold within the GBP
organization, The grant is also to be reviewed after 5 years.

Total shipments rose from *%% in 1986 to *%% in
partial-year 1987 (table G-66). Of these shipments, *** percent were exports,
* X % those in the previous year. Foreign share of purchased
inputs received showed * * % , from *** percent to *X** percent

during that period.



Table G-66
Greater Buffalo Press, Inc. (subzone 23B): Selected data on total FTZ operations,
1983-86 and October 1986--June 1987

October
1986-June
Item 1983 1984 1985 1986 1/ 1987
Shipments:
Domestic (1,000 dollars)... ¥*x kxk * %ok *okx XKk
Exports (1,000 dollars).... *%%xX fadadad X%k fadadad HXK
Total.................... adatal xkX *kX XXX X%k
Total employment............. xkk KXk k% Hokk Ak
Production and related
WOLKELS . o . i vivin it iennnsnns Kk k Fxk Kk ¥k * kX
Hours worked by production
workers (1,000 hours)...... *k%k Yook X% Kok XKk
Share of total value of pur-
chased inputs received
of —- _
Domestic content
(percent)........oovvennn *kK xkX fadat el Xk Fokok
Foreign content
(percent)................ Rt KXok %ok % XXk *okok

1/ Subzone operations began in August 1986.
2/ No data provided for these periods as the Commmission asked only for employment
data for the nonsubzone periods.

Source: Compiled from data submitted in response to questionnaires of the U.S.
Intenational Trade Commission.

Kawasaki Motors Manufacturing Corp. U.S.A. (subzone 59A)

Kawasaki, U.S.A., based in Lincoln, NE, is a subsidiary of Kawasaki Heavy

Industries of Kobe, Japan. U.S. operations began at this location in January
1975, and operations within the subzone followed in October 1980. The grantee

for the zone is Lincoln Foreign Trade Zone, Inc. The customs port of entry is
Lincoln.

Within the facility Kawasaki produces motorcycles, jet skis, all-terrain
vehicles (ATV's), and seat frames. 1/ Assemblies are fabricated and welded,
fiberglass parts are bonded, vehicles are painted, and final assembly and
inspection take place within the zone. Vehicles are also stored in
finished-goods warehouses before release to distribution points.

Benefits from subzone operations stemmed from duty savings under the
inverted tariff structure on jet skis and ATV's. However, because of the

1/ On Dec. 30, 1987, Kawasaki, along with four other firms selling ATV's in
the United States, reached a court-approved settlement with the Consumer
Product Safety Commission and the Justice Department, to stop selling three-
wheeled ATV's in the United States. The Washington Post, Dec. 31, 1987, p. Al.
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industry escape-clause on motorcycles,. which increased the duty on these
items, the use of nonprivileged foreign status on motorcycle: part imports was
restricted. For further details on the restrictions, see appendix C. 1/

Of the *x*x N in total shipments from the zone during partial-year
1987, *** percent were exported abroad (table G-67). Foreign share of
purchased inputs received * * x percent * * % )

* X X have the highest forelgn share of purchased inputs received

of the Kawasaki products, at **X percent (table G-68). Jet skis are now being
exported by Kawasaki, and * * %

(table G-69). The firm
believes that it has been responsible for ‘developing the world market for jet
skis. As seasonal demand increases for this product, especially during the
summer months, Kawasaki hires up to **xX extra part time workers to meet this
need. Table G-70 shows separate data on ATV's

Table G-67 ,
Kawasaki Motors Manufacturing Corp. USA (subzone 59A): Selected data on total FTZ
operations, 1983-86 and October 1986-June 1987 - :

October 1986-

Item . 1983 .. .1984 " 1985 1986 June 1987
Shipnents:

Domestic (1, 000 dollars) Yokk *k % 3 HkK kkk

Exports (1,000 dollars).,, X*%x fatated atale Rk Y Kk

Total..........ooovvvnnn *KK L Xkx B T T 44 %Xk

Total employment............ Xk Bl KKk ‘ Kk KKk
Production and related ' ) '

WOTKEDS . . v vttt iinennnnnnnn *xk o Rkx C kkk ] KKK Kk .
Hours worked by production

workers (1,000 hours)..... Yook kX ok Ll KKK

Share of total value of pur-
chased inputs received

of ——
Domestic content . _ : .
(percent).....covvvvennnn *xx' ke L kR T T KKK
Foreign content o o
(percent)...:.....c0ouu *okX Fok X Hokk XKk Kkk

Source: Compiled from data submitted in response to questlonnalres of the uU.s.
Intenational Trade Commission. : .

1/ However, President Proclamation 5727 of bct. 9, 1987, removed the increased
tariffs and allows future use of zones for manufacturing motorcycles.



Table G-68

Kawasaki Motors Manufacturing Corp. USA (subzone 59A):

FTZ operations, 1983-86 and October 1986-June 1987

Selected data on motorcycle

October 1986-

Item 1983 1984 1985 1986 June 1987
Shipments:
Domestic (1,000 dollars).. **x *kk Kokk Kk X £33
Exports (1,000 dollars)... X*x fadaded kX Kk k Kk K
Total........cooveevunnn hkk el *okok Kkk *kk
Shipments:
Domestic (1,000 dollars).. **xx Kkk *Ak Kk k KA X
Exports (1,000 dollars)... Xxx *kk *kk *kk Kkk
Total....coivvernnnnnnnn kAKX kXK - Xk *kk 337
Production and related
WOrKers.....cvvvevicecnsns xokk *kk. k% *kk Kk k
Hours worked by production .
workers (1,000 hours)..... *kX Kkk *kk hkk Kk K
Share of total value of pur-
chased inputs received
of--
Domestic content
(percent).........co0uun *kk et ot ] *kk *kk Kokk
Foreign content
(percent)........covu0ts kkk *kk Kokk kkk *kk

Source: Compiled from data submitted in response to questionnaires of the U.S.

Intenational Trade Commission.

Table G-69

Kawasakl Motors Manufacturing Corp. USA (subzone 59A):

FTZ operations, 1983-86 and October 1986-June 1987

Selected data on jet ski

October 1986-

Item . 1983 1984 1985 1986 June 1987
Shipments: ‘
Domestic (1,000 dollars).. **xx * Ak (33 *hk Kk
Exports (1,000 dollars)... ¥*x fadaded *kk - dokk Kk K
Total......oivenvenn I el *kk *kk *kk ok Xk
Shipments: :
Domestic (1,000 dollars).. *%x Kkk dekok Kk Kk K
Exports (1,000 dollars)... XXX fadodal kel kokk Kk k
Total.....oovviivnunnns . Rkk dkk Xk k xRk K k%
Production and related
WOLKerS. .o oo eerinoonnnsns hkk Rk k hkk *kk * AKX
Hours worked by production .
workers (1,000 hours)..... *kk *kok *kk Kk Kk
Share of total value of pur-
chased inputs received
of--
Domestic content
(percent)........conuuu *kk *kk %%k X%k Ak
Foreign content
(percent)............. . KKK fadated Xk k kkk Tk &

Source: Compiled from data submitted in response to questionnaires of the U.S.

Intenational Trade Commission.

N
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~ Table G-70
Kawasaki Motors Manufacturing Corp. USA (subzone 59A): Selected data on

all-terrain vehicle (ATV) FTZ operations, 1983-86, and October 1986-June 1987 :?

October 1986-

Item ) : 1983 1984 1985 __1986 June 1987
Shipments: v
Domestic (1,000 dollars).. *%x XXk *XK BRatat kK
Exports (1,000 dollars)... XXx% fadakel | Xk% . fadatel Badatal
Total......covvvevinnn s, XXX bl L S Kk *kX
Shipments: S
Domestic (1,000 dollars).. %% fadatad oot SRR TR 3 S Xk
Exports (1,000 dollars)... XXX fatadel L kX fadalal L X%
Total.........oociveunnn *%k XXk *kx . XKk xKK
Production and related o .
WOTKErS.....oovivrnooionns *XK 3.3 xkk - Lokkk G kK
Hours worked by production : B . . D
workers (1,000 hours)..... *kk *kk” T RER - oy kX dHk -
Share of total value of pur- ' : CowT T ’
chased inputs received _ . . ‘ e
Of—"‘ - . - iy e
Domestic content I
(percent)..........00vu k% kh %k *okk *Hk 3.3
‘Foreign content . ' . : 5 : : .
Kok & LAk kkk T KRk _%k%

(percent)............... KX X

Source: Compiled from data submitted in response to questionnaires of the U.S.
Intenational Trade Commission.

Smith Corona Corp. (subzone 90A)

The Smith Corona Corp., a wholly owned subsidiary of Hanson Industries of
the United Kingdom, began subzone operations at its Cortland, NY, plant in
July 1985. Smith Corona has been in operation in the Cortland area for over
100 years. The grantee is Onondago County of New York. The firm's operations
consisted of manufacturing and repairing typewriters, personal word
processors, and typewriter accessories from parts of domestic and foreign
origin. Smith Corona is the sole remaining manufacturer of typewriters in the
Uniled States. According to the response to the Commission's questionnaire,
Smith Corona has benefited mostly from inverted tariffs afforded by the FTZ
program. In addition, Smith Corona stated that the program allowed it to
successfully employ a just-in-time inventory system, allowing reduced on-hand
inventories and parts obsolescence. Smith-Corona stated that the subzone.
grant was a major factor in allowing it to remain in business. Typewriters
were the principal product manufactured, accounting for * * * percent of the
total value of shipments during October 1986--June 1987. As shown in

table G-71, exports as a share of total shipments * % % from *** percent in
1985 to nearly *** percent in October 1986-June 1987. The domestic share of
purchased inputs received * * % to **%* percent in October 1986-June 1987,

from *** percent in 1985. The average number of production employees * % *
nearly *** percent during October 1986-June 1987 over those reported in 1985.



Table G-71

Smith Corona Corp. (subzone 90A): Selected data on total FTZ operations,

1983-86 and October 1986--June 1987

October 1986-

Item 1985 1/ 1986 June 1987
Shipments:
Domestic (1,000 dollars)...... %k X KAk RS
Exports (1,000 dollars)....... *kk Xk %ok
Total .........cciiiievinens *hK fadad XK
Total employment................ F*kk XX XXk
Production and related
workers.........co0vuuun e Lt xRk xKX
Hours worked by production 4
workers (1,000 hours)......... kK Yokok Xk
Share of total value of pur-
chased inputs received of--
Domestic content (percent).... *¥%x .ok Kkk
Foreign content (percent)..... e ook fokk

1/ Subzone operations began in July 1985. Data not available on employment

for 1983 and 1984.

Source: Compiled from data submitted in response to questionnaires of the

U.S. Intenational Trade Commission.
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FTZ EMPLOYMENT EFFECTS



F1Z _Employment Effects

Economic Analysis

This section outlines the methodology used to determine the domestic
employment effects of the FTZ provisions. A geometric presentation is first
developed, using a partial-equilibrium model of protection with two-staged
production. 1/ The model is then extended to consider the effects of
quantitative import restrictions on fully assembled products. An algebraic
presentation follows. The estimated employment effects are the changes in
employment that have occurred because of the expanded use of the FTZ (subzone)
program.

The effects of the FTZ program can best be analyzed by dividing the
industrial production process into two stages: a components manufacturing
stage and an assembly stage. Although both operations may be integrated
within a single firm, both are distinct activities in terms of labor and
material requirements and production techniques. The framework adopted here
clarifies that competition in the industry is between domestic and foreign
firms engaged in each process, respectively. For example, foreign components
producers compete with domestic components manufacturers, while offshore
assembly operations compete with domestic firms that assemble.

The FTZ/subzone program is controversial because the reduction of duties
on imported materials that is (implicitly) provided alters the structure of
tariff protection against the domestic components manufacturing industry and
in favor of the domestic assembly stage. Many of the firms that have
requested FTZ status, for example, are part of the auto industry that is
subject to an "inverted" tariff structure. Under this tariff schedule,
imports of auto components are subject to higher import duty rates than are
the final vehicles into which they are assembled. It can be shown that this
duty scheme confers negative effective protection upon the auto assembly
industry. 2/ Granting a firm approval to operate in a FTZ/subzone allows it

1/ The model assumes final products are produced from components and assembly
services using fixed-coefficients (Leontief) technology, and that foreign
elasticities of import supply for both inputs and final products are

infinite. See W. Max Corden, The Theory of Protection, ch. 3, pp. 28-64 for a
complete discussion.

2/ The effective rate of protection is the proportional change in an
industry's value-added as a result of a tariff schedule compared with free
trade. Algebraically, the effective rate of protection can be calculated as
follows:

tz —axytx
(l—axy)

[H-1] ry =

where ry is the effective rate for assembly activity, the numerator is the
difference between the duty on the assembly product (vehicles) and the duty on
imported inputs (parts) weighted by their share of total cost, and the
denominator is the value-added per unit of assembly activity. Most
vertically-segmented industries are protected by "escalating' nominal tariffs
that confer positive rates of effective protection to successive downstream
production activities.



to operate under a tariff structure more favorable to assembly processing, by
replacing the existing "inverted” tariff schedule with a schedule that
equalizes nominal tariffs. This removes the negative effective protection
against assembly activity without totally removing tariff protection for
domestic producers of components.

Geometric Presentation

‘Figure H-1.displays a partial equilibrium framework for analyzing the
effects of tariff policy on. an industry ch?racter1zed by two-staged
production. Although the following discussion proceeds using the auto
industry for concreteness, it can just as readxly be applled to other
industries. . )

Quantities of auto parts, units of assembly services, and fully assembled
vehicles are measured on the horizontal axis, units selected so that one unit
of parts and one unit of value-adding assembly activity is required by
domestic producers to produce one vehicle, as if the technology can be
described by a fixed-coefficients production function. The three Sx*( )
curves (* denote foreign variables)-are .the forexgn supply curves for auto
parts under alternate assumptions regarding duty rate ty: ty=0, ty=t,

(as under FTZ provisions), or tgx>ty, as if FTZ treatment is not
applicable. Import duty rates on auto parts are as follows: (P,-Pg)/Pj
if ty>t, and (Pl'PO)/PO if ty=ty;. Import supply curves for 7
assembled vehicles are denoted by SZ*(tz—O) and Sz*(tz>0), and

correspond to assumptions that import tariffs on vehicles are nil or equal
tz, respectively. Import duty rates on vehicles are (P4-P3)/P3, which

is equivalent to (Py- Po)/Po A11 foreign import supplies are assumed to”
be perfectly elastic. =

Construction of the supply curves for domestically assembled vehlcles,
denoted by Sy(ty>t;) if imported parts are fully dutiable, or
Sz(tg=ty) if FTZ status applies, is more involved. Each represents the .
(vertical) summation of the market supply curve for auto parts and the
supply curve associated with domestic final auto assembly. The market supply
curve for auto parts is itself the (horizontal) sum of the upward-sloping
domestic supply of parts Sy and the relevant import supply of parts. This
market supply curve for parts is therefore kinked at the point where the,
upward-sloping domestic supply meets the relevant horizontal import supply
curve. The supply .curve for the (value-adding) assembly activity is shown as
Sy. Summing the market supply of auto parts TSy (=Sx+Sy*) and the .
supply of domestic processing (Sy) results in the domestic supply curve :for
assembled vehicles (S;). The slope of S; is equal to the sum of the
slopes of Sy and Sy. Therefore, the left-hand segment has slope equal to
the sum of the slopes for Sy and Sy, and the right-hand segment has a
slope equal to the slope of Sy (the slope of the market supply curve of -
parts equals zero in this range-because the foreign.supply .of imported parts
is infinitely elastic).

Given market demand for assembled vehicles Dy, equilibrium’ﬁalues can
be derived under the alternate assumptions that FTZ provisions are in effect
or not (see fig. H-2 and H-3). Consider first the case when both parts and
assembled products are fully dutiable. Equilibrium price and quantity are
P4 and Q1. The level of domestic vehicle production is Q3, and



Figure H-1
Partial equilibrium model of protection with two-stage production

Price
P, : X S:(t, > 0)
| .
D,
|
P, T S3(t,=0)
b
-
|
b : X T S}, >t,)
! // : A ) I S; (tx= t.)
| |
PO e : /://:l/ : : S; (tx= 0)
. | | | ’ |
| l.
L S :
: | | | |
I
. : : | |
| | 1 | I
. L 1 1 L Quantity
0 Q Q, Q, Q Qy

%~-H



Figure H-2

Partial equilibrium model of protection with two-stage production; no FTZ program
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Figure H-3
Partial equilibrium model of protection with two-stage production; FTZ program in effect
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imports of the assembled vehicles are (Q;1-Q3). Total market demand for
auto parts is therefore Q3, satisfied by domestic production of Q; and
imports (Q3-Qp). Duties collected are (Q;,-Q3)(P,4-P3) on

assembled vehicles and. (Q3-Q3)(P,-Pg) on parts.

Now assume that the,tates of duty on auto parts and assembled vehicles
are equalized because of FTZ provisions. Duty relief shifts import supply of
auto parts down to Sx*(tx=tz)$ and the consequent reduction of costs
rotates -the domestic supply of assembled vehicles rightward to
Sz(tx=tz). Equilibrium price and quantity for assembled vehicles remain
P, and Q. (Price is unchanged because import supply is assumed to set
a ceiling on market price.) Domestic production of assembled vehicles rises
from Q3 to Q5 and imports decline to (Q11-Qs). Total market demand
for auto parts also rises from Q3 to Q5. However, shifting relative
prices results in substitution towards foreign supplies and away from domestic
parts. Domestic production of parts falls from Qp to Q;, supplemented by
imported parts that rise to (Qg—Qy). Duties.paid on assembled vehicles
decline to (Q1-Q5)(P4-P3). Duties paid for imported auto parts
change from (Q3-Q;)(P2-P7) to (Qs-Q1)(P1-Pg). The direction
of change in duty payments on imported parts is uncertain. For example, the
decline in the rate of duty on parts may be compensated for by a rising
quantity of imported parts, raising total duty payments on parts.

:

" Employﬁent Effects

Figure H-4 illustrates the net effects of the FTZ program on the auto
parts and assembly industries. Revenues earned by the auto parts industry
decline from PoQ; to P7Q1. In the short run, the revenue losses above
the supply curve Sy are proflts lost by auto parts producers The remaining
revenue losses (the shaded area under Sy between Q; and Q) represent
the opportun1ty value of resources ex1t1ng the industry, 1nclud1ng employment
losses. : :

For the assembly industry, revenues rise under the FTZ program. Profits
rise, increasing by (P,-P;) for each unit up to Q3 and by the
triangular area above the supply curve for vehicles (refer to Sz(tyx=ty))
between Q3 and Qs. - The shaded area remaining (below Sz(tx=tz) and
above Sy*(ty=t,)) corresponds to increased value added, including

employment. 1/

Geometric analysis when quantitative restrictions apply

Figures H-5 and H-6 take into consideration quantitative import
restrictions on assembled vehicles that are in force before and after the
introduction of an FTZ program. Under the QR assembled vehicle imports are
limited to Qgp. 2/ Total market supply of vehicles becomes TS;(ty>ty),
and results in equilbrium price and quantity P; and Qg. As before, the

i) The employment gains represented by the shaded area can also be visualized
as the area under Sy between Q3 and Q5.
2/ The quota limit on assembled vehicles Qo is also equal to (Q4-Q3) and

(Qy-Q7).



Figure H-4
Partial equilibrium model of protection with two-stage production: Net effects from FTZ program
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Figure H-6
Partial equilibrium model of protection with two-stage production -
Voluntary restraint agreement on final product, FTZ program in effect
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H-11

expanded FTZ program results in a downward shift in the domestic (and market)
supply curves for assembled vehicles [i.e., from TS;(ty>t;) to

TSz(tg=tz)]1. This results in a decline in equilibrium price from Pg¢

to Pg and an increase in equilibrium quantity from Qg to Q.

Tariff revenues collected on vehicle imports are unaffected, provided
that the QR remains binding. Tariff receipts on imported parts can increase
or decrease because the declining rate of duty is accompanied by an increase
in the level of imported parts, from (Q;-Qz) to (Qg-Q3).

The effects of the FTZ program on the domestic automotive parts industry
are identical to the preceeding analysis conducted without QR's.

However, the effects on the domestic auto assembly industry differ from
the previous analysis. As before, the returns to assembly activity increase
because of the reduced cost of domestic and imported parts. However, in this
case some of the duty savings is passed on to consumers. The increase in the
" quantity of assembly supplied induced by the higher price of assembly results
in more vehicles produced than consumers are willing to buy at the prevailing
price. Only at a lower equilibrium price will the additional output be met by
higher quantity demanded. The more price elastic the demand for vehicles, the
less of the duty savings that will be passed along to consumers, and the
higher the price of assembly.

Algebraic Presentation

Quantitative estimates of the employment effects of expanded use of FTZ
provisions are obtained using an algebraic translation of the diagrammatic
model presented above. The model consists of a production function, three
domestic supply equations, two import supply equations, and a market demand
equation. Two additional equations relate industrial output levels to
employment.

The production of vehicles is described by the following Leontief
production function:

(H-2) InQz = min (1nQg, 1nQy)

where 'ln' denotes a natural logarithm. Units are selected so that one
completed vehicle requires one unit of parts and one unit of value-adding
assembly activity.

Domestic output of parts, assembly activity, and finished vehicles are
described by supply equations that assume constant elasticity of supply:

{H-3] 1InQg = x4 + ex(1lnPy)
[H-4] InQy = ¥y, + ey(lnPy)
[H-5] InQz = z, + ez(1lnPy)

- where the ex, ey and e; are the respective supply elasticities.
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Import supply equations for parts and finished vehicles are analogously
specified, with all foreign variables denoted by asterisks (*):

[H-61] anx*

XoX + ex*(1lnPg*)
[H-7] InQz* = zp* + ez*(1nPz¥)

In the present model, however, foreign supply elasticities ex* and ez* are
assumed to be infinite.

The market demand for vehicles is defined as follows:
[H-8] 1nD; = ng - nz(1nPy)

The quantity of vehicles demanded varies inversely to price such that the
price elasticity of demand ng is constant.

Finally, labor requirements in parts production and assembly activity are
proportional to output:

[H-9] Ly

aLX ( Qx)

[H-10] Ly

8LY ( QY)

Denoting total market supplies by TS;, assuming cost minimization in
production, invoking equilibrium conditions, and using identities provides the
following:

[H-11] TS

[

Dz: Dy = Qy = TSg

[H-12] TSq

Qz + Qz*; TSy = Qg + Qx*
The approximate employment effects attributable to a change in the duty

rate on imported auto parts involves obtaining values for dLy and dLY
(where "d" prefixes denote changes). These are derived as:

[H-14) dLy

ary PyQy ey dpyfpy (1 + O.S(dpy/Py))

These expressions indicate that changes in employment in the respective
industries depend on the labor/output ratio, the current value of industry
output, the price elasticity of industry supply, and the percentage change in
the price of each industry's output in response to the change in the duty
rate. The expressions for the percentage changes in prices in response to the
duty rate change satisfies the following 1/:

(H-15] dPg/Pg = dTy/Pg

[H-16] dPy/Py = -(dPg/Pg) (Pg/Py)

1/ For example, a l-percent decline in the duty on auto parts would result in
an equal decline in the price of auto parts (because of the perfectly elastic
supply of imported auto parts). If the ratio of assembly value added to parts

value added is one to three, there would be a 3-percent increase in the return
to auto assembly.
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To incorporate a voluntary import restraint on assembled vehicles into
the model, only equation H-16 needs to be modified. The duty savings
generated by the FTZ program are now passed along to consumers of vehicles as
well as to the vehicle assembly industry. The precise effect on the price of
assembly services now depends on the price elasticity of demand for vehicles,
in addition to the price elasticity of assembly supply and the amount of the
duty reduction 1/:

[H—17] dPY/PY = f(l’lz, eY’ tx)

(nz-ey)/ng
where f( ) = [1/(1-Pg/P3)][1+(dtg/Py) (Px/Pz)] -

Equation H-14, which describes the effects of the expanded FTZ program on
employment in the assembly industry, is adjusted accordingly. The market
price of auto parts changes in accordance with equation H-15. Consequently,
introducing the VRA does not affect the preceeding analysis on employment
effects in auto parts industry.

1/ The analysis follows the methodology developed in USITC publication 1897,
Annual Report On the Impact of the Caribbean Basin Economic Recovery Act on
U.S. Industries and Consumers (September 1986), app. C.









